The Cfd1 Subunit of the Nbp35-Cfd1 Iron Sulfur Cluster Scaffolding Complex Controls Nucleotide Binding.
The cytosolic iron sulfur cluster assembly (CIA) scaffold biosynthesizes iron sulfur cluster cofactors for enzymes residing in the cytosol and the nucleus. In fungi and animals, it comprises two homologous ATPases, called Nbp35 and Cfd1 in yeast, which can form homodimeric and heterodimeric complexes. Both proteins are required for CIA function, but their individual roles are not well understood. Here we investigate the nucleotide affinity of each form of the scaffold for ATP and ADP to reveal any differences that could shed light on the functions of the different oligomeric forms of the protein or any distinct roles of the individual subunits. All forms of the CIA scaffold are specific for adenosine nucleotides and not guanosine nucleotides. Although the Cfd1 homodimer has no detectable ATPase activity, it binds ATP with an affinity comparable to that of the hydrolysis competent forms, Nbp352 and Nbp35-Cfd1. Titrations to determine the number of nucleotide binding sites combined with site-directed mutagenesis demonstrate that the nucleotide must bind to the Cfd1 subunit of the heterodimer before it can bind to Nbp35 and that the Cfd1 subunit is hydrolysis competent when bound to Nbp35 in the heterodimer. Altogether, our work reveals the distinct roles of the Nbp35 and Cfd1 subunits in their heterodimeric complex. Cfd1 controls nucleotide binding, and the Nbp35 subunit is required to activate nucleotide hydrolysis.